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(57) ABSTRACT 

An electronic module (200) having a con?guration (212) for 
promoting efficient heat dissipation and a circuit board 
assembly (202, 205, 206) are provided such that When said 
electronic module (200) is inserted Within said circuit board 
assembly (202, 205, 206) a portion of said electronic module 
(200) overlaps an EMI shield (205), With said portion of said 
electronic module (200) having a con?guration (212) for 
promoting ef?cient heat dissipation and being external of 
said EMI shield (205). 
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ELECTRONIC MODULE 

[0001] The present invention relates, in general, to an 
electronic module of a type having a con?guration for 
promoting ef?cient heat dissipation and being engageable 
With an electromagnetic interference (EMI) shield for sup 
pressing an emission of EMI arising from the operability of 
the module. 

[0002] In the ?eld of optical communications, an elec 
tronic module can provide a so-called “Plug & Play” module 
comprising a number of components forming, for example, 
a transmitter module or a transceiver module designed to be 
easily installed and replaced Within an optical communica 
tions system. Typically, such modules are provided With an 
optical connector at one end of the module, such as an 
Lucent Connector (LC) connector, for coupling to an optical 
communications netWork by Way of an optical ?bre having 
a complementary connector attached thereto; and at another 
end, an electronic assembly in the form of a printed circuit 
board for connecting the module to a surface mount con 
nector such as one mounted upon a motherboard coupled to 
a Peripheral Component Interface (PCI) bracket. 

[0003] Typically, a portion of the module is designed With 
a con?guration for promoting ef?cient heat dissipation from 
the module Whilst in operation. Such heat dissipation is 
necessary in order to prevent high temperatures occurring 
Within the module Which can cause damage to or inef?cient 
operation of the components Within the module. 

[0004] It is knoWn that EMI generated during the opera 
tion of the module and in particular EMI generated by 
electronic devices Within integrated circuits (ICs) contained 
Within the electronic assembly of the module must be 
regulated to meet electromagnetic compatibility (EMC) 
standards. EMI is a noise condition and in the ?eld of ICs 
designed to handle multi-level signals (eg a binary signal), 
the primary source of EMI is associated With the edge rise 
and fall time of a digital signal as it sWitches betWeen the 
binary levels. The steep edges and sharp corners of the 
digital signal correspond to high frequency energy for Which 
regulatory requirements for EMC are hardest to meet. 

[0005] It is knoWn to suppress and thereby regulate gen 
erated EMI emissions using an assembly as illustrated in 
FIG. 1. Referring to FIG. 1, a side perspective of an 
opto-electronic module comprises a housing 10 having a lip 
portion 12 extending therefrom and substantially over a 
surface mount connector 16. An electronic assembly 14 such 
as a printed circuit board (PCB) is disposed Within the 
housing 10 of the module and is coupled to the surface 
mount connector 16. The surface mount connector 16 is 
mounted upon a motherboard 18 coupled to a PCI bracket 
(not shoWn). An EMI shield 20, manufactured from stainless 
steel, contacts the outer surface of the housing 10 of the 
module and is also coupled to the motherboard 18. 

[0006] Assembly of the apparatus is as folloWs. A rail 
assembly (not shoWn in FIG. 1) is provided upon the 
motherboard 18 around the surface mount connector 16 and 
the EMI shield 20 is ?xed to the rail assembly above the 
surface mount connector 16 and also ?xed to the mother 
board 18. The module is then inserted Within the rail 
assembly in order to connect the electronic assembly 14 to 
the surface mount connector 16 and in doing so the lip 
portion 12 of the housing 10 of the module slides under and 
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engages With the EMI shield 20 by Way of resilient ?ngers 
22 projecting from the underside of the EMI shield 20. In 
operation of the module, any EMI emissions generated by 
electronic devices in the electronic assembly 14 or the 
surface mount connector 16 are contained Within the EMI 
shield 20 so as to suppress and thereby regulate EMI 
emissions. 

[0007] Where the EMI shield 20 and the lip portion 12 of 
the housing 10 overlap, the outer surface of the housing 10 
cannot be designed With, for example, a plurality of ?ns to 
promote ef?cient heat dissipation because the EMI shield 20 
Would not engage the housing 10 effectively enough to 
suppress EMI emissions. Consequently, the dissipation of 
heat from this region of the apparatus is particularly inef? 
cient. This is disadvantageous because this region of the 
assembly is above the surface mount connector 16 and the 
electronic assembly 14 Which are both sources of heat When 
in operation. 

[0008] According to a ?rst aspect of the present invention, 
there is provided an electronic module comprising: a hous 
ing accommodating an electronic assembly, said housing 
having a con?guration for promoting ef?cient heat dissipa 
tion and said electronic assembly being connectable to an 
electrical connector having an EMI shield adjacent thereof; 
Wherein, When said electronic assembly is connected to said 
electrical connector, said housing and said EMI shield at 
least partially overlap With said housing being external of 
said EMI shield. 

[0009] Preferably, said housing comprises a lip portion 
and a Wall such that When said electronic assembly is 
connected to said electrical connector, said lip portion at 
least partially overlaps said EMI shield and said Wall abuts 
said EMI shield. Preferably, said lip portion comprises a 
plurality of ?ns. 

[0010] According to a second aspect of the present inven 
tion, there is provided a circuit board assembly comprising: 
an enclosure mounted upon a circuit board for receiving an 
electronic module comprising a housing accommodating an 
electronic assembly; an EMI shield disposed adjacent an 
electrical connector connectable to said electronic assembly, 
said electrical connector being disposed Within said enclo 
sure; Wherein, When said electronic assembly is connected to 
said electrical connector, said housing and said EMI shield 
at least partially overlap With said housing being external of 
said EMI shield. 

[0011] Preferably, said EMI shield comprises a plurality of 
projections trappable against said module. More preferably, 
said projections are resiliently biased. 

[0012] According to a third aspect of the present inven 
tion, there is provided a system comprising an electronic 
assembly as described above and a circuit board assembly as 
described above. 

[0013] One embodiment of the present invention Will noW 
be described, by Way of example only, With reference to the 
accompanying draWings, in Which: 

[0014] FIG. 2 is a schematic diagram of an electronic 
module partially inserted Within a rail assembly; 

[0015] FIG. 3 is a schematic diagram of a portion of FIG. 
2; 
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[0016] FIG. 4 is a schematic diagram of a portion of FIG. 
3 from an underside perspective; 

[0017] FIG. 5 is a schematic diagram of an electronic 
module fully inserted Within a rail assembly constituting one 
embodiment of the present invention; 

[0018] FIG. 6 is a schematic diagram of a portion of FIG. 
5 from a side perspective; and 

[0019] FIG. 7 is a schematic diagram of the electronic 
module of FIG. 5 connected to a surface mount connector 
from a side perspective. 

[0020] Referring to FIG. 2, an electronic module, for 
example an opto-electronic transceiver module 200, is 
shoWn partially inserted Within a rail assembly 202. The rail 
assembly 202 is coupled at a ?rst end to a PCI bracket 204, 
the PCI bracket 204 comprising an aperture through Which 
the module 200 is inserted to be received by the rail 
assembly 202. An EMI shield 205 is coupled to a second end 
of the rail assembly 202 and spans the Width of the rail 
assembly 202. The rail assembly 202 is mounted upon a 
printed circuit board (PCB) 206 such as a motherboard 
Which is also connected to the PCI bracket 204. The rail 
assembly 202 is ?xed to the PCB 206 by Way of a number 
of solder ?anges 208 disposed on the outer periphery of the 
base of the rail assembly 202. 

[0021] The module 200 is provided With an optical con 
nector 210, for example an LC or Square Connector (SC) 
connector for connecting to an optical ?bre (not shoWn in 
FIG. 2). Aportion of the outer surface of the module 200 has 
a con?guration for promoting efficient heat dissipation, in 
this example a plurality of ?ns 212. On insertion of the 
module 200 Within the rail assembly 202, the module 200 is 
located Within the rail assembly 202 by Way of spring ?ngers 
214 Which act to centre the module 200 in the rail assembly 
202. 

[0022] As best shoWn in FIG. 3, the EMI shield 205 
comprises a substantially planar head portion 300 and, at its 
periphery, a skirt portion 302. The EMI shield 205 is located 
on the rail assembly 202 by Way of a plurality of tabs 304 
extending from the head portion 300 of the EMI shield 205 
being received by a corresponding number of channels 306 
formed Within the rail assembly 202. Additionally, the EMI 
shield 205 is coupled to the rail assembly 202 by Way of 
resilient tabs 308 extending from the skirt portion 302, of the 
EMI shield 205 Which ‘snap-?t’ Within retaining apertures 
310, disposed in the sideWall of the rail assembly 202. 

[0023] The head portion 300 of the EMI shield 205 
comprises a plurality of projections or ?nger contacts 312, 
extending, or projecting, from the surface of the head 
portion 300. The ?nger contacts 312 are resiliently biased so 
as to ?rmly contact and engage the inner surface of the 
module 200 When the module 200 is inserted the full extent 
of the rail assembly 202 and therefore disposed above the 
EMI shield 205 and in engagement With the ?nger contacts 
312. A channelled Wall 314 runs along the length of the 
periphery of a free side of the EMI shield 205 substantially 
perpendicular to the head portion 300 of the EMI shield 205. 

[0024] Referring to FIG. 4, an underside perspective of 
the arrangement of FIG. 3 best shoWs a lip portion 400 
extending from the module 200. On full insertion of the 
module 200 Within the rail assembly 202, the lip portion 400 
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of the module 200 extends over the EMI shield 205 and a 
Wall 402 of the module 200 abuts the channelled Wall 314 of 
the EMI shield 205. The channelled Wall 314 can be 
resiliently biased so as to ?rmly engage the Wall 402. As 
should be appreciated by the reader, on full insertion of the 
module 200 Within the rail assembly 202, the lip portion 400 
of the module 200 is disposed above and in engagement With 
the ?nger contacts 312 of the EMI shield 205, the lip portion 
400 comprising the plurality of ?ns 212 for promoting 
ef?cient heat dissipation from this region of the module 200. 

[0025] The solder ?ange 208 is one of four such ?anges in 
arrangement around this portion of the periphery of the base 
of the rail assembly 202. A number of alignment features 
404 project from the base of the rail assembly 202 Which are 
insertable Within apertures Within the PCB 206. 

[0026] Referring to FIG. 5, the module 200 is shoWn fully 
inserted Within the rail assembly 202. The outer surface of 
the module 200 comprising the plurality of ?ns 212 overlays 
the EMI shield 205 (not shoWn in FIG. 5). FIG. 6 shoWs a 
side-vieW of the module 200 When substantially fully 
inserted Within the rail assembly 202. For the purposes of 
clarity, a portion of the sideWall of the rail assembly 202 is 
removed so as to reveal a portion of an electronic assembly 
600, for example a printed circuit board Within the module 
200. The EMI shield 205 is located above the electronic 
assembly 600. The Wall 402 of the module 200 abuts the 
channelled Wall 314 of the EMI shield 205. The resilient 
?ngers 312 of the EMI shield 205 are in engagement With 
the lip portion 400 of the module 200. The solder ?ange 208 
is coupled to the PCB 206 adjacent a contact pad 602 
disposed upon the PCB 206. The alignment features 404 are 
inserted Within apertures disposed on the PCB 206. 

[0027] Referring to FIG. 7, a side vieW of the module 200 
is shoWn substantially fully inserted Within the rail assembly 
202. A portion of the sideWall of the rail assembly 202 is 
removed in order to reveal a surface mount connector 700. 
The surface mount connector 700 is disposed upon the PCB 
206 and is coupled to the electronic assembly 600 of the 
module 200. As can be readily appreciated With reference to 
FIG. 7, the EMI shield 205 substantially encloses the 
electronic assembly 600 and the surface mount connector 
700. As such, the EMI shield 205 and module 200 act as a 
Faraday cage around the portion of the electronic assembly 
600 and the surface mount connector 700. When in use, the 
electronic devices Within the electronic assembly 600 and 
the surface mount connector 700 generate EMI and heat. 
Together, the EMI shield 205 and the module 200 seal in any 
EMI emissions generated by the electronic devices so that 
the EMI emissions meet EMC requirements. Furthermore, 
as the lip portion 400 of the module 200 is positioned above 
the EMI shield 205, in contrast to the prior art, this region 
of the module 200 can be fashioned With ?ns 212 to promote 
ef?cient heat dissipation from this region of the module 200 
and thereby prevent high temperatures being sustained 
Within the module 200 Which could lead to damage or 
inef?cient operation of the electronic assembly 600 or 
surface mount connector 700. 

We claim 
1. An electronic module comprising: 

a housing accommodating an electronic assembly, said 
housing having a con?guration for promoting ef?cient 
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heat dissipation and said electronic assembly being 
connectable to an electrical connector having an EMI 
shield adjacent thereof; 

Wherein, When said electronic assembly is connected to 
said electrical connector, said housing and said EMI 
shield at least partially overlap With said housing being 
external of said EMI shield. 

2. The electronic module according to claim 1, Wherein 
said housing comprises a lip portion and a Wall such that 
When said electronic assembly is connected to said electrical 
connector, said lip portion at least partially overlaps said 
EMI shield and said Wall abuts said EMI shield. 

33. The electronic module according to claim 2, Wherein 
said lip portion comprises a plurality of ?ns. 

4. A circuit board assembly comprising: 

an enclosure mounted upon a circuit board for receiving 
an electronic module comprising a housing accommo 
dating an electronic assembly; 

an EMI shield disposed adjacent an electrical connector 
connectable to said electronic assembly, said electrical 
connector being disposed Within said enclosure; 

Wherein, When said electronic assembly is connected to 
said electrical connector, said housing and said EMI 
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shield at least partially overlap With said housing being 
eXternal of said EMI shield. 

5. The circuit board assembly according to claim 4, 
Wherein said EMI shield comprises a plurality of projections 
trappable against said module. 

6. The circuit board assembly according to claim 5, 
Wherein said projections are resiliently biased. 

7. A system comprising an electronic module as claimed 
in claim 1 and a circuit board assembly as claimed in claim 
4. 

8. The system according to claim 7, Wherein said housing 
comprises a lip portion and a Wall such that When said 
electronic assembly is connected to said electrical connector, 
said lip portion at least partially overlaps said EMI shield 
and said Wall abuts said EMI shield. 

9. The system according to claim 8, Wherein said lip 
portion comprises a plurality of ?ns. 

10. The system according to claim 7, Wherein said EMI 
shield comprises a plurality of projections trappable against 
said module. 

11. The system according to claim 10, Wherein said 
projections are resiliently biased. 

* * * * * 


